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PROBLEM TO BE SOLVED: To provide a small sized 
cross connector with low power consumption even when 
the cross connector handles communication requiring a 
large capacity in the cross connector having redundant 
constitution used for an optical transmission system or 
the like suitable for long distance transmission of 
information requiring a high capacity at a high speed. 

SOLUTION: This cross connector is provide with a current 
system cross connect means 1 forming a current system 
and consisting of plural frames of the same internal 
constitution, a spare system cross connect means 2 that 
forms a spare system and is constituted of number of 
frames less than that of the current system cross 
connect means 1 and a changeover control means 3 that 
makes in use each frame consisting of the spare system 
cross connect means 2 in place of the faulty frame 
respectively, when a fault occurs In at least one frame 
among the plural frames consisting of the current system 
cross connect means 1 . 
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V\ mtS. ^•v:^;i/m(OM-^ (*1) &^-v:^;H(0 
3^*feJ:tJ5^Ki^®IFgP2 1 a, 2 1 ba)=&i3imSl5 
«)^ig|$2 1 a a, 2 1b a/\iJ|Si:i:tjtC "f-^if^Jl 
(n/k+1), (2n/k+l), •• [n(l-l 

/k) +1) e>mmmi3ixf'm?k<Di FSiaj^mmii 

oW^ffl (04 ^c^i0a^^S^^■c^^S) /\-e*x^ti 
J£6, Sfemti. f^Ar*;!/ (m+n/k-1) 0!MI^ 
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(*2) (n/k) , (2 n/k) , • • 

Cn (1-1/k) ) <^mmmis^xf'mm<oiFm<D 
^mmmmm (04^c^i0g^A^3^^T^^6) 

j^<z)iFap2i c, z 1 day^&^mmmmz 1 c 

a, 2 1 d a'VjS-So 

[0 0 4 4] ^•S!H»S!§2 5ti3^Ji?i(DkM<^SWfg 

2 2~2 3&^u ^t\,^<D\^-rtimzfmim&h 

Ti^SiiSlcti. «t^&«SW3g«r?<l«^<oswai2 
10 4T'tl»J#ASJ;e)lcl-s. t^fc'^^tT. g^-fW 

blasts, •eur, m^»0svm2 2'^z3<D^x 
\z^im&bx\>^f£\^mi. ^-wmzbi-i. i 

F5!?2 10f-v:^^;i/l~ (n/k) I FSPcWSHi 

SP{C-^*tl5«-^iJ{C. #l®SWf|§2 2*^&iie>tl 

(®~ • ) ^^s-e. ra«i{c, I F5B2 1 o 

(n/k+1) ~ (2 n/k) ffl©«-I Fgp© 

20 sw5ii*^e)itie)*i««##S:ajRa-&5. ^^ut, # 
2~# (k-1) oy^svmizMbx^mmz^m^ 

Wimz. I F§g2 l©^^*;i/ (n- (n/k- 
1) ) ~n«CD#I FgPCKlMgPtC^^nS^^aS 
{C, #k®SWa?2 3*^e>i3ie)*l«#ffi^ (-MB)) * 

[0 0 4 5] o^lC, mis. #lCDSV\^2 2tC|iW 
*mtfci:#icii, MS-ft!H^2 5*^ 5Hi*©S 
w3B2 4®;;^-^y^2 4 c®;i/-f--r>^''«:^'y h7-r 
;i/^nc> sw5il2 2®:5^-f«v^SlJ2 2ciD;i/— 

®m-ffi(ffl®?2 5{i, IF3i?21®^-V*;i/l~ (n/ 
k) ffl<D#IFaJOi!MlC-^**1<S=&a^i5lC, SW 

m2 2i)^is<K>m^Xitfji<. SW9?2 4A^e>®M# (* 
1~*2) S:3aWSi*-SJ:e)lC-t-S. J&fe, I FSig2 1 

0^^^JV (n/k+1) ~n«®#IFaiJ®i||^{C 

^**l-5=&^SI5tClS. #2~#k<Z>«.SVm)^e>i5l^ 

[0 0 4 6] 3*lK:J:y. SW3?2 2lC|5S^A^bfc 

40 il^lCli, ^^^®SV\^2 4*^SW352 2®ftfo»;{C 

mi6-tSz:tlc«;So #2~#k(04S-SW5glcKW7b^ 

4Lfci:tlC=fe). ^J?s®S\A^2 4AWSV\^<Df^ 

[0 0 4 7] -Dmz. m3<DmM<mm^wm-r^. m 
so^mmmmt. m^mizmnsiitfmzoy^am 
mtmcx'$>?>i)\ mm^koiswm'^S'D&jiiz^it: 

tli>tt^lZs ^5^®SW?g*^2o#S-rs®^S:3i« 

[0 0 4 81 m5\tm3com&<ojm.o>m.^mirmx 
50 m3<o^fmm^\t. iFai3iii,iii®ii 
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«-^-«r*;i/®S#?aU3 1 a a. 3 1 b a. 3 1c 
a, 3 1 d ate, J^^OSWSSO) 1 o33J:yf^3Ft<© 

ii. S2®ia6cw^i:raCJ:e»fCk<B0SWS?3 2~ 

^(DSVmiiSVmS4, 3 5CD2o75^6>J&»J, 

0S^^^3 2~3 3 tm-<r>m^i-iix^tiim^x^^ 

^•«!«^3 6li, 3^*©k<B®SWSg3 2^ 

3 3&^u ^n^<^i'D\zmmim&bx\<^^t^ lo 

SWaS3 5{C-WU#ASJ:e>tU t»U 3^^©k<@ 
®S\«^3 2~3 3®-5%T?, Rf«p{C2t)K:BrS*««^ 

[0 0 4 9] kM©SV^3 2-3 31*, ||2<0|ISgCD 

?gJS®k«<Dswai2 2-2 3 fc«l«ljf^i:=b»crac-e 

feS©T\ fi^^r^tS. SV^3 4li, ^?i?!©S 
2~3 3 i:BI-©|^g|5«^SrmT£y, -tCDA 
*fi!l{C» I FS53 1 ;{>>e)f^-V*;i/ 1 ~n®3^^« 20 

(m+n/k-1) ODffi-^Sffil^J-tSo mlil, (n/ 
k+1), (2n/k+l), [n (1-1/k) 
+ 1] (3!>V\fiX*^"efcSo SW5ll3 4<DX>f 'y5^3 4 

i'h^OSI&^TVV mti. ^^?:^;i/mC!>fi^ (* 1) 
^^^Jl^l(mPS?M3^Xy^^(DI FSP3 1 a, 3 1 
b<D«i3lfi8lkZ)3®RaJ3 1 aa, 3 1 b a/s»!l«t i:* 
fC, (n/k+1) , (2n/k+l), 

(n (1-1/k) +1] <DmM?ki3^Xf^^<DlF 30 

S) ^-ttl^tViJlS. *femii> (m+n/ 

k-1) (*2) S:, ^-v:^;!/ (n/k) , (2 

n/k) , • • £n (1-1/k) ] (OmM^k^^U^J^ 

M^i3j:Uf^^(DIFg|$3 1 c, 3 1 d ©^&j||fBSIJ(Z) 
^©53 lea. 3 1 d a^vjaiSo 
[0 0 5 01 SWai3 51*, 3iffl*®SWfg3 

2~3 3i:|@I-OWSI5SlfiKS:fii;iTfey, ^OiKhUXZ 40 
«I Fa?3 lANe>^-V^;i/l~ncD^^feJ:tF^fi5ft 
Gm^*^A*34x, ffl:*;{B8T-{i, ^v:^;!/?- (p + n 
/k-1) «X&#S:ffi:*1-S, pttl, (n/k + 
1) , (2n/k+l), •• Cn (1-1/k) + 
1) ©^^•ftl*^T•^>-&A^. S^m^Z A(K>mt.W^\zn^ 

mis. 5^^*;bp«3!)©# (*3) ^^-r^JV 
1 ®3^^«<tt)f^;^® I FSiJ3 1 a, 3 1 ha>^ 
mmmms 1 a a, 3 1 b a^iJ|S^4:%;JC f^ir 50 
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(n/k+1) , (2n/k+l), •• (n (1 

- 1 /k) + 1 ) 0m^^i3^x:^^m^0 1 Fgj©4^ 
mma^mm (05^c^ias^A^$^^Tv^s) ^v-i^n 

-etvms. ^-^r^-n/ (p + n/k-i) ® 

M# (*4) ^^*;i/(n/k) , (2n/k) , 
• • [n (1-1/k) ) (Dm^^^^^Xf^^OlF 

S) '^■iix^n^&tt^iz. 'J'^^it^JViKomfSSh^^ 
t;^5Hi»®IF®3 1c, 3 1d<D#i5IMikiW^aJ3 
lea, 3 1 d a^xk^o 

3 2 ~ 3 3 SrlSmU "ttl^m ^-fn*^ 1 otCltS*^ 

5i53 4*fe»SV\^3 5{C«ym«J:e){Ct-S. t 
fe, 3lM^5!®k^@®SW^3 2~3 30-5-^T% ff^tC 

2o^c|se^A^bTv^s^lS^c^i. -eti^Sr^Hi*© 

S\^3 433J:tJfSW$||3 5-e«»J#A.S J:e)tC-r-5= 
1-«;t>%, 3^^CDSW?g3 2~3 3©^TlCpm*^ 

18^ L/fci; • fR)ffl9l3 6 ®f«aii&fPti^ 2 

[0 0 5 2] $e>{C, 3^^©kMa)SW|g3 2~3 3 
0!)e)t."e, m«#l©SW5ll3 2fcJ:t;®a^jb^3 
tlTV>5# 2©SW5B^cral§^C|J^*^bTV^SilS 
{CIJ, g£m-«!R^3 6*^, ^HiJ^©SW?g3 4fe<fctf 

sw5;53 5(Z);^-f>y^g|53 4 c, 3 b 0(0=^)1-7^ -^y 

tf^V hy 4 )\^9\Z, #l®SW^3 2feJ:t)f#2®S 

yf^^Wz-T^-r ^i^tf'y h fc^ 

^3 6l±, I F5B3 l©^^*;i/l~ (n/k) ffi® 
=&IFeiJ<DiJHgSJtC-^*tlS=S3aR8PlC, SWa53 2jb> 

e)a>fi-tT'tt^<, s'm.z Afi^^<m'% (* i~* 

2) S:^$-BrSJ:e)JC-rs, IF^3 105^^ 

(n/k + 1) - (2 n/k) FS(50i!m 

ai5{c-g-*tis«^swc, # 2 o s w3§A^ ^ <im^x\t 

Jfc<, SW5i?3 5*^e,(DM-^ (* 3~*4) 5:^31ir 
SJ;e»lC-t-5, I Fag3 1©^^?:^^;U (2n/k 

+ 1) ~nfli<D=&i Fa$(!W3ifiai5tc-&*ns=&^«iJic 

[0 0 5 3] Z.ti\Z^^}, #10SW353 2feJ:t/#2 

V\^3 4 fe<l:tKSW5g3 5 A^ftbUtCf^f SZiiJC*: 
4511, ^*(7)fa(D2o<DSW5llCl^A^|lI^lC« 

^bfci:gtC=b, ^Hi^®SWlSI3 4fcJ:UfSW5g3 5 
•€-*l^2o©|i[S^SWSg®f^»JfCra«lCfW't 

So 

[0054] ±mMzo^o>smx\i'?mAz S W 

a5S:2^;tTV>««^ S«>tC, 3c>J15U:m-5J:-5tC 
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[0 0 5 5} JSUlCDUl '-l|3©||^g£iW^}S^Cfe^^T, 

m^0^^iimmizmf^iz^J3&t^x^^€>m^^z 

u svmr>^mm&\ziiW)mxmz\t. ^^(o 

[0 0 5 6] 'Dmzm(Dm&<mmi:wmt?>, 

[ 0 0 5 7 ] ® 6 iiii4 a^mimmmim^m-tmx 
fes. m2<j^^<mm>'m.m^m^\z\m 

[0 0 5 8] l|4<Z)J|fi6(Z)J^JiT*l*, I Fa52 llCfeV> 
T> ^^:^;i/l«®3^*I Fg|J2 1 a®Sffli$®ffi:3!3 
«fC, ffi*«a^#S:)tm#JC|Qi|-r«E/08|J3 7S: 
*fc, 5^^:^;HMG)^3S?iI FSI52 1 a««3l 

gPS 9 |lI#tC, 1 m<r>^^ I FgP 

2lb©gfigpoffi:tti!§lc, ^iymm^-k^^\zm 30 
^-rSE/Ogi$4 0S:^t:^S, ^^*;i/lfflOD^ 

3 7!)>e>j3ie>tiS3tm-tS:m^#lC|^-tSO/ESl$4 
1, i34:tJf^^SW5i52 4*>e>>3&f,tiS3tfi-tS:^ 

fs#»caaji-r«o/ESP4 2Sri8»'^s, ae-ptt^^* 

ffi© I FgiJfe'tt L/T V ^*^> 2 
'-nfflro=&IFS|J{CfeV\T=fe»ra«SlC, E/OaSfeitfO 

/ESiJ&iaws, 

[0 0 5 9] E/Og|J3 7tCtt3t*:^54 3SgSg|UT 
^#?:4>ll!iU ^^<^#l~k<5#SWfg2 2~2 40 
3i3J:Of^^S?s(DSW5il2 4^4>gBi-S, mmz. E/ 
OgP4 0{Ctt)t;!7^54 4 Sgg^LTJ^-^Sr^^U 
31«*®# l~k®«-SWai2 2~2 3feJ:iy^Hi^® 
SV^2 4^^-tS. ^■ir^;i/2 
~nffl(D=&I FaS®Sfi8i5tCi3V^T=fo|^«lC 

[0 0 6 0] 3^*0D# l~kO!)#SWa52 2~2 3fe 

ft^»c-e*i-e4xg^'rso/EeiS4 5~4 8&iat:f, 
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«{c mmz 2 c. 2 3 c, 2 4 c^-e^i-ftias. 

[0 0 6 1] 31«J!^(DSV^2 2~2 333J:Ot^Hi^® 
SW?g2 4(D#m*«!I^CfeV^T=b, E/OSIJ4 9, 5 1 
^.ktJtJt^y^ 5 0,52 4^$4xfeJt«#Sr 
f^-V*;iASK:^*«J:05?»fii*® I F||l<JDjSlfiSiJ<Z)0 
/'Egl53 8, 3 9, 4 1, 4 2^S, 

[0 0 6 2] Z.<r>i;i^mmz\^X. 'S^M#S:Jtft-^ 
JC^bfc±T'5^ U ■ecDfiJtC'S^fl^fCigt J: \Z 

«2. 4Gbp sT-&Sfe«b, «SC^-t(0**^5:tf 

tzk.\z^^xmi^-fAm<im&.u ms^iti^ 

[0 0 6 3] «:j3, m^\zmkLtz±xmL^fx';>m 
nam^izix S7 (A) fc3^-r<k^ic, ifss®^-^ 

^ :^;i/ffiOii«SI$<^)^SI5 5 3 {C, O/ESP 5 3 a ^ j: 
tJ52o©0/ES|55 3 b, 5 3c«:tS;(-J, 0/Eg|$5 3 
alZ\tmM^(DSWmi:m^U 0/Egl55 3 b, 5 3 
c{Ctt^Ni^«>2o<©SW5B«:S5S^fSie>JCf*. =fo 
U ^^«®SW5R;b^3oija:iS(-t^^xS#^(ct*, EI 
7 (B) K^t^'^lZ. lF9^(D^^-T^)\^M(0mm^ 
(Omm 5 4 fC, O/ESS 5 4a J:t>*3 oRhOO/ 
EaJ5 4b, 5 4c^m». OyEm5 4aiZimM^ 
<^SW5ilS:gSI^U 0/Egl55 4 b, 5 4 o tCtt^HllISi 

® s w3g&^-rs J: e> ic-r 

[0 0 6 4] S4®|l8iCW^fillCfeV%T. I FS? 

Z^miZLXmnt^t. 0/Ea54 5. 4 6fe<fcO^ 
«?i$2 2a?:, Bl80DJ:e>fC«[iat^S. ttitt>*>. 
-f>y^5 5, 0/ESIJ5 6, SiRmffimgP 5 7 T« 
U ^:X>f^y5^5 5(D^l©X-<>v5"SP5 5 a{C^^ 
ro)t?5)^^4 3 (06) ;i)^e,<0^-^«:)J|y, ^2(7)X 
>fry^5 5bK:^^cWt*:/54 4 (06) J&^e>® 
)^#S:nl-5, Sl<^:^'f 'y^5 5 afi<fcaf||2©::< 

>f 5 5 b {da»amx>f >v5^T'-e*i-€'tvi^3n. 

SmmmBPS 7;f)>e>®fRinSffi(DflittfCfBDTjlia 
3l6fB^C!);?B&*^^5tl*o ^ 1 ©>^-f 5 5 a 
^X}m2G)X^-jf-n^ 5 bC!)e)*)(D-7?*^?t®#$:0 
/Eg|5 5 6^ffi:^i-rsfc$icti, J^UG)flfi5?ti)%«#«: 
0/Eai55 6'^ffi:t)b)&V^ie)^CBBIS^5*^■CV^*. 
[0 0 6 5] se>tC BI7K3%bfeJ:e>«i, 3l6f»#tcSE 
jetfe±T'4MIS$:ff^^4®||S6©?^ffi®^$:, ^3 

«iaJ5 4 (H7) S:3t:^-f^;f^"efi«-rSJ:-ilCLT% 
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J:l,\ 07 (B) lCiot119S2tC3«X>f«y^S:aWUfe« 
[0 0 6 6] 09tCj3VNT. mS^OSmSii^'bOy^m 

#s:o/Eai5 8T'S^'fi-ttca^u nmmme 

{C^bT«)tX'fyf-5 9a, 5 9 b Sr^-tSZltJCJ: 
oTloy£ltS:^^S, 35:^ Zl(D3t7.-f >v^5 9 

3lfcX>f «y5^5 9 a, 5 9 bCDj^teStt-?-®* 

3t5^W»yf-5 9 a, 5 9 btCJ:*^WSW35®^ 

m^mimt>ns>o zt>vrzztt>-^fi3. mB^cornvm 

Lm>MimiZ. 5 9 a, 5 9 b(0^;iliJ 

9 bT*l^S*Vfe3Mt#«0/Eg|56 0 ■t?«^'©#{CSE 

CO 0 6 7] jw8»i^a56 it'fi. m^m^hoym. 
m^mmmm^ i a^A*$tu ^Hi^*^e>®sa 
m^immm'^ i b^sA^^tiSo &ffi®jRaJ6 1 

afeitm*Bi!RiKgI56 1 bli, ^S^B®itX/^v7r■e^4^ 
^BlRJlRSpe 1 afcJ:tmffilSW6 1 b<De>'feT% 5felC 

®56 1 c;()^bT, s^^gpe 1 d/\ii^-rs. mm 

[0 0 6 8] 
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5. 

10 [01] im^mmsmm-^^, 
s. 

[03] 03 (A) li. SW!Sg(07.>f>y^®®[^S|5#^ 
$:^t-0T'«>U. 03 (B) li, ^v5^gp-e<£«S*l 

[04] ||2®|^©J^(iD«fiilS:5^-t0T*ifeS. 
[05] S3(Z)^(Z)?^^<7)^S:3^-r0T'&S. 
[06] m4(D^(Z)?^J8«)lte&5:3^-r0-efe-&. 
[07] 07 (A) (iifHi*<^)SWS§A^2o<©#^{cig 

20 ffiLfe0"efey, 07 (B) tt^jHi^coswaiA^s^m 
[0 8 ] ^4 (^mmmz.m^^mm^'jiiy^^ v 

[09] 07tC3^bfeJ:e)«:, )tft^lCgS^Lfc±T'^> 

fe##f-?:SiW-t-50-e&s. 
[01 0] ^i^*^D%«^&^i;^Lfe^'a7.3:^ir h^g 
&3^1-ya^:yi'0T'&«., 
30 [011] tl^i' a * l>^fi®:R<*65«i«le«S 
a^1-0T'fe*, 

[^^^(D|^^^] 

2 ^a^irnxn*^h^ 

3 «#il«P=P® 
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(A) 



53 



SEL 



530 

O/E 



:2-53b 



O/E 



• — |0/E[i 



(B) 



^54 ^540 



O/E 



SEL joTsp 



54b 



-54c 



O/E 



[02] 



I— I F»-n 



12a 



« 1 



ir 

lla 

llaol 
Mb— 
llbr 

lie— 
llccrfl 

Ud- 



I P(0)1 



SEL 



CD 

14- (2) 
« 1 



1 F<1 )1 



SEL 



I F<0)n 



SEL 



1 FC 1)1 



SEL 



•(0 
(1)-+ 



^ (S)<o>-W 
I2b 



SEL 



SEL 



nX(n/2) 
SW 



13a #2 
-SW« (0)- 



0(1)- 
-H2c n 

(Deo)-* 



14a 



*2 1 
« 2 



14b' 



(2) 



-SWJR ( 1 )- 



13b 



SEL 



SEL * 



z 



nX<n/2) 
SW 



#3 



SEL 



D(0)-+iSEL 



nX(n/2) 
SW 



« 1 *2 



"14 



/^4c 



iFa^sJiikiki. 



13 
l>l3c 



m+n/2-l 



15' 



A 



(12) 



[@3] 
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^-f 2 
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j 
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19 



« 1 
#2 
«S 

#4 

I 



(B) 



[EI41 



1 — IF98— I 



21— 

2ltr4 
2lba 



2lcr-|- 
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2Id 
2Jd(ft 



1 F(0)1 -^G) 



SEL 



I F( 1 )1 



SEL 
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SEL 


I F( 1 )n 




SEL 
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■*2 
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22a 



(D( 0 )- • SEL 



-* 1 

*® <5)(0)-WSEL 
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SW 



23a #k 
.sw« (0) 



0(O)-flSEL 
0(1 



(2> 



J(0)-HSEL 

B/k22c 
23b^ 



DX(n/k) 
SW 



r23 



24a #ck+i) 



®(0>- JSEL 



^(O)-HSEL 
1 )- *L 



24b' 



nX<n/k) 
SW 



SW1!'>' 



24c 



m 

» 1 *2 



(13) 
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[@51 



3M 

31' 



r— I FJi— I 



3lb4- 
3lba 



31c-- 



3lca-^- 



3ld- 
3ldo-t 



I F(0)] 



SEL 



1 F(ni|-K0 
I 

• 8 



SEL 



1 F(0)n 



SEL 



• -* 2 ^ ' : 



1 F( 1 )n 



SEL 



* 2 

* 4 



>*2 



axoH4sEL 
0(1 



1 1 

W« (0) 



(I 



n X 



-32 
h-32c 



33a #k 



(D( 0 )- » SEL 



OC0>-iSEL 

®( 1 )- ' 



n X 



1-33 
-33c 



33b 



)(0>-SEL 

5( n- • 



pCO'SEL 

D<i>+ 
34b' 



-SWU (1)-, 



n X 
n/k 



34 



35a «(ic+2> 



J(0)-.SEL 



-34c 
(D<o)-44sEL 
<SXi> 



35b' 



n X 
n/k 



«2 



IFg Vt»ltekf4>lT^'4-2 

35c n 
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-!Olb 



lOla^J: 










E 




1 






s 
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111] 



I— I P»-l 



107a-- 
107- 

I07b^ 



107c ■ 
I07<J-- 



IF(0)1 



S B L • -I 



SEL 



lF(0)n-»<5) 



SEL 



IF< 1 )n 



SEL 
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